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X Ny MT* ^ d t TK^^i^Ml 2 0 <D± 

il 2 2 tt, fiflEC V D (Ci ^gft U n >|1S 7t E C 
R - C VDH j:5g{t-> iJ 3 >]1-Cfc5> C tm^ V 

|'^'a*U712 2o±fctt, jimji2 4*t^M$ns, 
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Oy. M^it^TK^iSr-^trS i x Ny MO^-^OW-f 

itxafe^tt^^ 1 ~ 3 oci-f niMcfE«©^|£##gg, 
■> O n >J^* J;t;E C R - C V D IC J: ^Sft J' 'J 3 

7 * h U V ^ 7 7 -ax^fr V^v 1/5^7^ 

\mim 8 ] ±E7K^fti^jSMd^ Tk^^^ty S i j 
Oy Nz .M*<i:lX/lc^S:^tJS i x Ny 'mio%<n\>-f . 

m^miO ] iEA- U 71di, .k& C VP fc J; -5^ 
■ft:->U 3 >)i*3j;liSE C R - C VD t .fc^^lti' Ua > 

[0 0 0 1] 

Sijfi:^ffi(::|^0, $5ic^b<tt, mmmif^ihyy-y 



. [ 0 0 0 2] ■. 

J;t;'J>i&iK-yL.T^-5S i 02 ) EA^II^^^nTt^ 

BPS GBiZtl^n^') yii^^ tulo \^y.>i; 7.^ 
^^UlL. □ >Ai H->^ttfe5# U !J 3 >m ( U 
> H-yoy- U '>>J n >i:jHp > H-^wy- h 

■5, *fcv B P S GJlfC^SnS 'J >*iJSi[tT, . h^. 
(0 0 0 3] Sfc/SWJgtbT, ;:tV^>TEO;S-C 

vDfecjcbfiXiKsn^NSG (y>K-^s i 02 ) 

y ;[0'-0 0-4] . 

; [%Bjd«M^u J: 5 tst^nwi bfeTia h 7 yv 

tbX, fifiECVDtCcfcSS i NM (^{l:v'J3>M) 

5 nXVv^. fiff C V D jC ii) S i NE5:^ 
i!#:gS<DMgS*0 r 5.Jr^-r. 015 C^f 

(LOCOS) 4*t^?ii-g|/t^->T-mb 
i D V L OGO S 4 Icj; 0ffl*nfcii^-^ftS^2 cD^ 
: iS-h(C, y- hieiU^ 6.*3it;y- 8 . 1 0 . (:J^ 

[0 0 0 5] /ebTv y- h«S8. 1 0:feJ;tXLOC; 
O S 4 J; 7 IC, ^jEG y D IC J: <5 S i NK 12 *t 
. fiXMOT^Dv ^©±fC. irai^l 4itT. BPSG; 

.)ife5.vitt^y>T EOS ic<k5N s Qm^^m^xh 
s 1 5.t5^^^jgo##^^^gttT^J; bps gIit 

P^Snfclffl^l 4 75^e.CDU>0^i[^, S i NlK l 
.2 xVp V i7-rs^i;0«Xt^, Sfc, HWM 1 4*i^ 
7> T E O S /N S Qmxh'O T fe, N S Gli;J^ b ®* 
^^<^S3a<£ S i NMl 2X:/0>;;^-r5C<i:*^T^5, . 
[0 0 0 6] hZ.hlf'. 015 ICiSf^lXtt, Vyy 

v7.f^mm^y')^y^^%^mg.2(D^m(D^\ 

tC> 7K^©ftA$: S i 1 2 n -y ^ LT 7 i 

ISb. 7K^©#A$S i NMl 2At^P>;/i'bTb*5 
©T. m 1 5 (rSTJ; 3 ic. jmm l 4 {rjgfig 
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[0 0 0 71 c:Oi'5;5:^tt{;il^».T?5:$ 
. [0 0 0 8] 

■• r^"V:-. ' • ■ ^ ■ 

(0 0 0 9] JhESeitt, tth7L\t\'yyv7^^<r>f 

yvvTs^ (TFT) T?$5«^ttt; iia^iijiij, 

#trs i 1 dyrNz 11 OT,- rs i xloy : h , 
i^j i'feffa) *iiy:*^^#tfs i J Ny M 

rs ij Ny : HMf it)a-5) ©■5t^© 
-5 iTiWS b ne ©mtt; i o 

< tt2 OaloiD%U±T*5. 

COO 10] ±Wfm>mmm(r>^L\z. mTm<wd 

C y D tiSgftS^U =1 >M*/cttE C R - C VD 

•yy ^ ^mx^mK ±E> -yx hrn^m^/-^ ^ - > c 
t L T - ±w.mmm 5^ >i^jnxf -5 

CO 0 1 1] ±E©«Mtt, fetx«K7>vX>(Dy 
- *|gBJ©:^Sfi, T FT{'t)jiffi-r-5 

-i^^T^S, 3H>Ay-hMTFT(D^i-&l3«, ±fB 

tt, : T F T o V -X • K U-f >^ii?i3 J: -^^ ^ 

CO 0 1 2] ±E*^#^)^ji®«, *^:&-^tjs i X O 
y Nz li^feJcJ/TK^^^trS ii Ny JKO^-^ODli-f 

CO 0 1 3] ±m/V)7Mii, ftt^imZCVDiZ^ 
?>^it'> V n >mtrz\tEC R - C VD fC J:S$Yt-> U 



CO 0 1 4] 

mnm<Dy:i- ku y^^^-r-idxi^cositKihli;^ 

1-5 C -i jJtT 5 ; T. F t O T a& -5 

CO 01 5] 5rlf-l' >Jl/-;KDiB|/hlC^lv. 3t>J V^^ 
7<t*3ttSS3t&fi{agiS (4 3 6 nm) -> i i^ ( 3 
6 5 nm) -:*K r F X^y^U-lf- (2 4 8 nm) i 

ftffiw^r-feM Lff ffl 1 1 i D : > fMop ^? *t^{t 

■^•s^: ^ >"■>■■■, " :. ■ 'V-^ 

CO 0 1 6] *3SBJ1?«,; h 7>>^;1:5'CdV- h«:g* 

?>^^t^mm^ ^^\t^m'i^m^xm\z3mL.^m 
i^m^^rz\mm^mimp^r^y\} nxD*^^^^ 

C 0 0 i 7 ] C <D ck -5 sit B5±S!i* 5 TlcStti^ 
jlgltbTtt. S i, Oy^^^z : HK^/cttS 1 
X Ny : H)il*i$fSL<fflVif,ns,,S ix Oy / 
HJ1«, S i H4 , N2 0, N.2 , NH3 ^^ffltiT, 

GRy^X^CVD^-StMSA'TTT.ECRy^X-^C 

vDUE(D-:fyx^cvDmz^K)i^m^n^, mz-. 

S i x by Nz. : HKtt, *^O^Wft*^ i^ 2 Oatom 

JO 0 18] ^Tz. S ix Oy Nz : HMtt, 0 1 3 t 
^t^0}Z. ^m^¥^ S i H4; CDSfEitt) Sr^A. 
€)CilC<fcO, K52 4 8 nmafe?.Vs«-5-©te<^Kfi{C. 
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CO 0 1 9]. hy>>>7.^(D-sii>s:m^-r^mmm<D± 

(Omm^. &EEC VD \Z^i^{t'y U. □ >IS^ iz<D/^ U 

/'^u this; 
j-rsMi t>?a:.50T. 

. m^sbotz, ■ 

tmrn;^ ni<Dx\ :7i^mimmmm\zmc. 7K^«i^is 

(0 0 2 1] ■ ■■ -5 J -.-.v----^'--'- 
. 3S:^&:^> . mmz^tmkin \zmd^;.mm\zmm-ti . ■ 

¥*SgTtt, *ieS->.g 3 >S^l£^ft:Sfi2 cp^H ,, 
. (LOCOS) 4 7Jt^^fJ-il/"?:?-> 

•CJgfiKUTSO,^ LOCOS 4\z£r)m^ntz^m'^& 

^2<om.m±\z< y-hifeiaie-iiiixy.-hmgri., 

1 1 ttv :t?U x'J :3>M8 t:^>i5^,7:x>->U*rf Hm-. 
[ 0 0 2 2] LOCO S 4 tt. ^{k->0 n:>p^&^{tja 

•J. >mTf^fi)c$ , ir- mmm e «, ijfeii^M-cab 
nm\zm^^nf3ii>^i)K fttmmmitmiz^o^jsi 

y-rmmet. ^wi^,&^2(om\z^!iSL^n 

tz'j-7. • K ymi$.tX'UO S h y >v;^:5'7i^^/$ 

CO 0 2 3] ^mmx\i. #u-y-< K^igoy^hn 
ffi 1 i o±{z, Km±^^i^ti>yi^mmmm 2 o . . 

Jji^ti^ LTS TK^tftj^iEl 2 p fi, S i , O ■ \ 
y Nz : HmSfcttS ,i J Ny : HS^fSiaxm^^n 

dtl^CMtt, A^Mttmt^. .1 Oatoiii%£^±, 
SL<ttl 5aloin%ei±. S^^lCjfS L<tt2 Oatoni% 
S ix Oy Nz : Hjig«, S i H4 , N2 
0. N2 , NH3 ^^fflViT./ctAtfCVDffi^fcfi 
SJStt;^/'^ ^fctt, ECR/^XtCVD«5 

lifiA-i' 7;^ E c R X-7 c V D ;4 ^'^Xt cy 

D}£fcJ;0^1i$n^, ^IC, S ix Oy Nz 



[0 0 2 4] *lliS^J®*?ltt«&iliS2 Ott, y 

- hmm i 1 ©7 * y ^7 :7 -ftji^c^fe tiT. 
fii*S;^l»ihUTJSafl/'?^->c^)jjjfig;ji pItg|c75:-5.. c 

iKfftt. M^m]tmm^m±mz^mts^3\zi&^^ 

c 0 Q 2 5 ] :^mmm<D^mi^mmx\t-\7Kmmi^Mm 
2oi}\m^^nrzy-hnmi.iii^zSLoco sa^ 
ffi5 i ■5.1:1. 75 UTS 2 iii^mLxi^^o H u 7m 2 . 
2 1 LTtt. :rzt^\mECYDiz^^m\:i^ 'J p >ig 

* tt E C R - C V D fC J; 5g{k ->,'J 3 >ll;5: i'T^fijc 

•^n: :pz^m^ti^mmm2 4i^^h7>yf7.i!^-^<D 
■ /vj Tm 2 2 ^m\,f^ c: i-e,,;«x8T07K*{tffla t 
: AfeEihSns,;, Vh U /N' U 7© 2 2 : 

(o^Hmz. .:^m^kmm2 oiii^mi,x$>i(Dxi. m 2 

n; U 7. h yv-fE-tS-lb Z. fhfS^.K . h ^ >i>X:? 

mmi^jit^, : ; . : V. : . / 
:[p 0 2 .6] /'^u 7W2 2(6jt|;«; iram2.4A^^ 

.$n75:tid< B P S GM, :P S Gm*/5 (<Mi;t7>T.E . 

OS icis N s Gm^^xm^iti^oimmm 2 4 1 

h*-Jl^ 2 6 d^JgJ5g$tl, -1 h*-;l/2 6 tea, 

To' 0 2 7 ] ¥#«^gKOgjg^ft{C 

oii-ciJieit^. ^I'^ 03^ (A), Jc*-rj;5{i. 

/ a U n >Sil£^^S^ 2 OS® It; L 0 C O S 4 S:^ . 
/ ?i}-il/1:?->-C}^fi!^t--5. LOCOS 4 \i. tztKit, 

■ ^iti^^j^ym^mitm±-77^^ tiyxm^^tzmnmm. 
[0 0.2 8] L0cpsTffl^nfc^l^©^^Sfe2 

(D^mz^ y~-hi&mm6^m^ti>o y-hmmme 
}t. Mmmxhhiimzm^-^nfsii^^pK tzt^^mm 
itmzj:^M^n^mtiy^in^^ -a 

\Z, 0 3- (B) t^t-d;^ fciA«C.VDfeS:ffili 

x>->uif'f K: (w- s i ) mi 0 m'-k^mtii, .-E- 
yX^cvDmuEx^mT?>. 7i(.m^t^mm2otL 

T. S 1 X Oy Nz ■■: Hjl^ffll,iS«^C«, .t^T® J: 
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[0 0 2 9] ( 1 ) s.m±mik^t-ti7i(.^^ji^mm 
(SIT, ^KMrnitmi t fca-^) 2 0 nifii^-^vtm-^,- ,. 

(fcix.«XP 8 8 4 3 (v'^lz-fT-f ^^DX^i^ hp . 
-i^J^ttS) ) ^semt, jS^fi2 4 8 nmOKr FXclr 

5 i >3 >ite«<&0 4 tS^-r, 04 {r^tJ:^ I'v 
3£i9E&^4:Stt, iK>± 2 0 %TS?)o 
.■ [ 0 0 3 0 ] ,( 2 ) 0 4 |I* ViT, ktE^^M<Dm:km 
ttv>vXhMJ¥*^9 8 5 nmco^Jwafe*; i'i;::^ h]K 
JP 9 8 5 nmC^g t. *OSItg^itl®JUPi& 3 0 n. " 
mt h. KmitMp^^^lkn.iri .kail c^^ffcC. ' 

[0 .0 3 1 ] (3) Ui^X hmm 1 0 0 0 nm, 10 1 
7 . :5 n mi, i 0 3 : 5 n m W-^-tl-^tl (r*f LT, iffi \ 
(.2) 0-> 5 J. v_ V 3 >Sff r>/5;^m$:;: 0 6 7 . ;- 

. (4) m 5 ~ 8 ('.*i-Kiix3t«di«/jNiSfC7Ss*jikis 

. "arl =4. 9, karV =0. 1 (VALUE 1 ) 
Sfcttriarl = 2 ; 1 5 ^ karl = 0 : . 6 7 (V/iOE ^ 

2) 

CO 0 3 21 •rftt)t>. R^P}±m<Dmm^ 3 0 hnit 

Lit«^tC. «®JaSI*|S5±HO^^j£Sca,. narl - 
4; ;9,. kari =0: 1.; ^ ■ ' 

*fcttnarl= 2 . 1 5 . kgrl 0 . 6 7 <>:75:-5, 
[0 0 3 3] j:<Dcfc'5^^#©Sltl»iJ:^^:5'>i7;^x 

t^;r^^j5J#e)ti-5, 0 9. 1 ocsf <fc^i:/^ffi: 

TT*^, SWB^ltgi&iTSlili^ (04);tlt!|^L; 1 
/ 2 OSS IC3£ffi«^J5^SiIPS!j-r 5 d. t 1 5 ; 

[0 0 3 4] (5) ±E (2) ^ (4) 0^mit.M^ 
&i±M(Dmmt: 3 0 nmi tfc«^TS-5;5<. flfeOM^S: ' 
■5S^I»jfcS .( {ARL} thmv). ommiZ^LX 

±E (2) ~ (4) $M50iILfT3c:<!:T, 
±1 i; it Kjhl cD^^^g:dt^ $ 

•5. **^ca*«:0i 1.. 12 \Z^-r, 

[0 0,3 5] (6) ±E (5) •C*i6fcSi*l»ihl<7)« 

xu:/y;t-^ (SOPRAttS) <£fflViTiB^fctc 
5, S ix Ny : Hl^tt, 0i 3IC5^-ri:'5II, ^(DlS. . 

M^#ic*Bi;T^-o3t^^g: (n. k) jjm-r-sct 
3ics^TO-cffl*nfe^^!}:T/i)cJisnfes ix o 

y Nz : HKtt, 011. 1 O^fr^&^S-r-S, Lfcd^ 
oT. S i X Oy : HM<&2 5 nm(D^$T, 



1. 8%m&\zmmr^zti)iujm\z^^, s.m±m 
ii^^\'^m-^<Dmm^^^ (01.4 roftis b > t ttiSE 

5£ffiKX!(*€:l«) 1/12 m&\zBMn ZL ti)i-Ct^, 
[0 0 3 6] Lfcdt^Tv ±jZli©i:'5tCLTg3i'fk$n 

0 3 (B) IC:g-r j;5t. 2 0 t bx: 

*^«^jE»2 0 ©±tfigm$n^>v;^ hM2 1 ©7 

1 SffltiT. iS^yCfT^T-yi^^XDr^ HMl 0*3J;Z/3l^iJ 
->'Ja>M8€rX>;/5=;>^JOX-rn«. 0 3 (C) 

[0 0 3 71. ilis. ^y- hnm.l i<OA^-y:i; ^-n 

mzvx. ykmf)m±\z^^-^n^^m^fj^x'b&i^K 

L D DffllJ-'r F-^ 2.3^^r- 1 1 

-hssi 1. -y-'f >*"?;*^-;i/2 3*5«fct;Lbcos 4 

.WgMS:S5 ^Z) \Z, 7>*'J 71 2 2 ^r/sgM-fS, A*'J 7 
12 2 tt; fct Atmkc Vp tcfc^S^fti^'J n >1^S. 
fctt E C R - C V D tCckS^jt: V U 3 <i:T-«fig^ 

[00 3 8] 'A{z\ ^<D±\z\. mmmzA ^tsam-t^o 

B P S cm. P S G)K*5Vitt^«/>TE0 SCi 

•sNSGM^sfT^^^ti^, :kiz. muz^-r^^ ' 

ic, imm2 4.t, ■^^^^Ste25)y-;^.- >-i/i' >M 

[0 0 3 9]. -e<D^, *^.bi;/*jtfi*^7>'*;i^ 
^H^+T. *^*s«2.of»i5a3i^&fft^ 

^<i:^^c!r©ii^;if7>) if>-C4 0 0 ~ 5 0 0 CSS© 
2 4SrBPSGM<i:trc«^H«, BP SGJlOUyP 
[0 0 4 0] 015 IC^TJ: 5 (C, A* ij 71 

[0 0 4 1] :i^mmm-v\ts 01 \z^t^o\z. au 7 
12 2.©Tt*^#t^i[ii2 of)i^m-^ni(Dr. 
fbffl^^aatcfisu 0 2{c^-rcj;^i3, 7)c^#^ie&iisH2 
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coo 4 2] ^^muvmvfzmmmizmm-^ 

«gSf«{i:SB©«jS^.fc MO S h.7 > ; ; 

i 0-0.4' 3 ]".,■:■.;■ 

■r*Ci:)J«T^5, - . ■ '■l-y,:/'). ■ . 
[0 0 4.4] ^tz. 4^MTfiv>7>v7.i5'(0y- h- 

mm^tz\t^mi^mti3.^mmm0±\z. sMm±Md^ 

. [0 0 4 5] AVJ 7®O.TC>!K?l#^l& 

[0®cDfB5#7a:itte^] . 

[0 1] s 1 «*%M<^-iiMMi:«-s¥^^^^ii<DS 

a5»f®0T*5.^ .. ':r 
(0.2] E 2 tt0 1 omBm.mmrs>?>.. ' 

[0 31-03 (A) ~ (C) «01tS^1-?l^^^gS<D 



im 5 ]. 0 5 liU-yT. hmm 9 8 5 nmfcfeliT, Hit-. 
. [06] 06ti^>?;^hK@:l 0 0 OnmCiiViT, S. 
. . [07]. 07 tt!>i>;^>|gJ¥l .O 1 7.. .5 nm|-:fe.v^^ 

X. Rm^'±Bco^^^^^,ft{t-^-^rzW^^^ 

[08]. 0 8tt>v7, hM^l 0.3 5 nmt:fcViT, K 
[09 ] ■ 0 9 ttgjiftS n;5:Ki*Kjh® 1 OjgCi 

\ [01 0] 0,1 o\mm{t^ntzKum±m<r>^2<Dm 
[011 ] .0 1 1 tiRitK±i(^h tmir<Dm^^^t 

. [01 2 ] 0 1;2 tt5»g5ik)io k 

[0 13] 0 l:.3ttfilcm^#©^iklcJ;>K«g5jhHO 

[0 1 4] 0 1 4tt>->^Xx>->iJit'r H^JtC. S 
i.x Oy Nz : HM*fi5tlkbfcJi^tt5T75:Vi«^© 

[0 15 ] 0 1 .5 }m^mm^4m^mmmmM 

4- LOCOS .■• 

. 10 ••• ^ >^7.7^y'>V 'q.>iK 
. i-i-.. y->ttM '* ■ .: :,■ ■ 

2 0 V ; 7i<mmmm mm±m) 

2 2- >XU7M ' 
2 4 IfflU . . 



[01]. 



[02] 



[0 15] 
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(A) 



(B) 







6 8 10 



( C) 





Xs248nfn 

XP8843/ARL/W-Si 
npR=l.a02. kpR =0.0107, dp«=I.O/£m 
nori , kari : iT5/^. ddri ■0.03uni 
n«ib=l.96, k*ub»2.69 



Q 90 Oa2 Q94 0.96 CX9 6 ^J00 W2 U>A ^JOe tOB 
i.u "T" I I- I r — — I 1 1 r- 




aSO 032 Q94 Q96 096 VDO lOZ AJJA XJDB 108 



XPe843onW-Si 

npR= LflOZ. ki>ft =0.0107 : 



S&985nm ICODT^D. nari.kan (D * 



o. 
no 




XP8843/ARL/W-Si 
npfl»f.802. kPR=»O.OI07, dPR==0.985^m 
npfi , kart : dort »0.03unri 

n«ib=|.96; k.ttb = 2.69 - 



(8) 



it$B¥O8-045926 



[07]. 




X =248nm. 

XPe843/ARL/W-Si 

npR' 1.602 , kpn =O.OI07. <iPH*l.0\75fj^ 

n«ub=l.96, kMb=2.69 



• [08] . • 

\ ■ ■ ^ : ^ 0 




;XP8843/ARL/W-Si ^ .^^^^^^^ 
npR= I.B02 ? kipfl =0.0107, dp««Lp35itm 
nori; k«i:K5/-5', d«r=a02^ 
n«A=l.96. ; kiui»=2.89 



[0 9] 



m 10] 



•V as 
y ar 
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3? 0.4 



p30 OJ92 034 gae o^a uk? t02 I04 ijos i.oa up 
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-109 

oa 
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02 
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a90 Q92 094 096 098 tOO 1^ ^OA VOB WB MO 

XPe843/ARL/W-Si 
np«-LB02, kw=O.OI07 . 
n«rt«2.l5,korii0.67. ^t'0.O5am 



a go 032 094 096 098 |;0b t02 104 1,06 tbS 
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09- 

oe- 
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Xs248nm 

XP8843/ARL/W-Si 
npR= 1.802. k«i=O.OI07 

nori =4.9. k«ri«0. 1 , doric003/£m 
n«i6«|.96, k«ifc=2.69 
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[01 1].. . 



o n - value 1 (SS I ^M) 
a n-vaIue2Ca2<0/l¥) 




20 40 «0 80 too 



[012] 



o k -value 1 (*1 
a k-value2(562(0») 
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Condition 

substrate : W- Si 

A R I- : optimized Si xOyNi 

( n : 2.36. k »a53, d = 23.8nm> ■ 
photoresist : XP8843 
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Max 
Mln 


0.60 
0.40 


0.425 
0.410 


Swing ratio 


±21% 


±1.8% 



